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(57)Abstract: 

PURPOSE: To safely and simply obtain the subject compounds 
by asymmetrically hydrogenating a 2-N-acylamino-higher 
acylacetic acid ester compound as a raw material in the 
presence of a catalyst of an Ru-optically active phosphine 
complex and then carrying out the hydrolysis and reduction. 
CONSTITUTION: A 2-N-acylamino-higher acylacetic acid ester 
compound of formula I (R1 is 1 1-21 C alkyl; R2 is alkyl, phenyl or 
benzyl; R3 is H, alkyl, alkoxy, alkyl, phenyl or benzyloxy) is 
asymmetrically hydrogenated in the presence of a ruthenium- 
optically active phosphine complex catalyst to provide an 
optically active 2-N-acylamino-3-hydroxy higher carboxylic 
acid derivative of formula II. The steric configuration of the OH 
at the 3-position, as desired, is then inverted and the hydrolysis 
and reduction are carried out to afford the objective optically 
active dihydrosphingosines of formula III. A catalyst of formula 
IV [R4-BINAP is formula V (R4 is H, methyl or tert-butyl); S is 
tertiary amine; (y) is 0 or 1; (x) is 1 or 2; (z) is 1 or 4; (p) is 0 or 
1] is preferred as the catalyst. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 

[Formula 1] 
0 

JL ^COaR 2 
NHCOR 3 

(As for Rl, a carbon atomic number shows 1 1 - 21 high-class alkyl groups among a formula.) R2 The 
phenyl group which may be permuted by the low-grade alkyl group, the low-grade alkyl group, or the lower 
alkoxy group, Or the benzyl which may be permuted by the low-grade alkyl group or the lower alkoxy 
group is shown. R3 The phenyl group which may be permuted by a hydrogen atom, the low-grade alkyl 
group, the lower alkoxy group, the low-grade alkyl group, or the lower alkoxy group, or the benzyloxy 
radical which may be permuted by the low-grade alkyl group or the lower alkoxy group - being shown — 
the 2-N-acylamino-high-class acyl acetic-ester compound expressed — a ruthenium-optical-activity 
phosphine complex ~ a catalyst — carrying out — dissymmetry hydrogenation — carrying out — the 
following general formula (2) 

[Formula 2] 
OH 

R i^*^Y^ (2) 
NHCOR 3 

the optical activity expressed with (it is shown that * mark is optical activity and Rl, R2, and R3 have the 
same meaning as the above among a formula) — the following general formula (3) which obtains a 2-N- 
acylamino-3 -hydroxy high-class carboxylic-acid derivative, and is subsequently characterized by 
hydrolyzing and returning this after reversing the 3rd place of the configuration of a hydroxyl group if 
needed 

[Formula 3] 
OH 




(3) 
NHz 

It is the manufacture approach of optical-activity dihydrosphingosines expressed with (Rl and * mark have 
the same meaning as the above among a formula). 

[Claim 2] A ruthenium-optical-activity phosphine complex is the following general formula (4). 

Rux Hy Clz 2 (R4-BINAP) (the inside of a formula and R4-BINAP are the following general formula (5)) 

(S)p(4) 

[Formula 4] 
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R 4 




the third class phosphine of optical activity come out of and expressed — being shown ~ R4 the time of a 
hydrogen atom, a methyl group, or tert-butyl being shown, S showing the third class amine, in x, 2 and z 
showing 4, p showing 1 , when y is 0, and y being 1 — x — 1 and z -- 1 and p — 0 - being shown - the 
manufacture approach according to claim 1 which is what is expressed. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the following general formula (3). 
[0002] 

[Formula 5] 
OH 

r'^*^^^ (3) 

[0003] It is related with the manufacture approach of optical-activity dihydrosphingosines expressed with (a 
carbon atomic number shows 1 1 to 21 high-class alkyl groups among a formula, as for Rl, and it is shown 
that * mark is optical activity). The optical-activity dihydrosphingosines (3) of this invention are ceramides, 
cerebroside, and the important component of ganglioside. 
[0004] 

[Description of the Prior Art] Optical-activity dihydrosphingosines are also the cerebroside which is the 
basic frame of the ceramides which are the key molecule of a horny layer moisturization operation, and 
shows bioactive, and the frame part of ganglioside. for example, the cymbidium all amide (symbioramide) 
(J. ~ Kobayashi et al. -) which has the Ca2+-ATPase activity and anti-leukemia activity bioactive 
cerebroside effective in Experientia 1988, 44,800 pages and the tetanus of a mouse, prevention of the 
encephalomyelitis of a rabbit, etc., and ganglioside (J. - Mellanby et al. -) J. Gen.Microbiol.1969, 54,161 
pages, B.Niedieck et al., Z.Immunitaetsforsh.Allerg.Klin. Immunol. 1967, and 133 or 43 pages are 
mentioned. 

[0005] By the way, the ceramides, cerebroside, and ganglioside with such activity usually have two 
asymmetric carbon atoms into the sphingosine part. All of the bioactive cerebroside and ganglioside of the 
former cymbidium all amide and the latter are the activators of (2S, 3R) among the above-mentioned 
example. Therefore, in manufacturing this dihydrosphingosine, it is required that the optically active 
substance by which two dissymmetry parts were controlled should be obtained. 

[0006] The manufacture approach of the conventional optical-activity dihydrosphingosines can be divided 
roughly into following (a)-(c). 

(a) How to carry out optical resolution of the dihydrosphingosines of racemic modification. 

(b) How to manufacture an optical-activity natural product as a raw material. 

(c) How to compound using the dissymmetry point produced in the asymmetric reaction. 

[0007] As the approach of (a), stir the dihydrosphingosine and L-glutamic acid of racemic modification in 
ethanol, and (+)-D-dihydrosphingosine and L-glutamine acid chloride are deposited, for example. And 
example [C. which has obtained optical activity (+)-D-dihydrosphingosine by desalting under basic 
conditions after separating this A.Grob et al., Helv.Chim.Acta, 35, and 2106; (1952) D.Shapiro et al., 
J.Am.Chem.Soc, 75, and 5131 (1953)] It is mentioned. However, this approach had the fault that actuation 
of dividing an enantiomer with unnecessary specified substance and tales doses was required, although the 
manufacture of racemic modification itself was a simple approach. 

[0008] As the approach of (b), optical activity protection aminosugar (3-amino-3-deoxy-l, 2:5, 6-di-O- 
isopropylidene - alpha-D-allofuranose ) is used as a raw material, for example, the cleavage reaction and 
bromination using the sodium metaperiodate covering 2 times — pass a Wittig reaction with a tetradecyl 
triphenyl phosphonium salt etc. - Approach [E. which obtains optical activity (+)-D-dihydrosphingosine at 
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a total of six processes J.Reist et al., J.Org.Chem., 35, and 3521] (1970) It is reported. However, this 
approach takes many processes, there are two processes using sodium metaperiodate, it is not desirable on 
safety and the yield in a Wittig reaction has the fault of having not been 30% and a satisfying thing. 
[0009] Moreover, approach [T. which changes the carboxylate section into an aldehyde and obtains optical 
activity (+)-D-dihydrosphingosine at seven processes through processes, such as addition of a long-chain 
alkyne, and reduction, after protecting the functional group and considering as methyl ester by using L- 
serine as a raw material Hino et al., Chem.Lett, and 1407] (1990) It is reported. However, G tert-butyl used 
in the case of functional-group protection The erythro selectivity in the formation of long-chain alkynyl was 
90% the top where dicarbonate is expensive, and it was not a satisfying thing. 

[0010] As the approach of (c), (2E)-OKUTA decane-2-en-l-oar is compounded by the Horner-EMONSU 
(Horner-Emmons) reaction from a palmityl aldehyde. By subsequently, the dissymmetry epoxidation 
reaction of Sharpies using a tert-butyl hydroperoxide the approach (K ~ Mori et al. --) of obtaining optical- 
activity epoxide, and the reaction of this and a nitrogen nucleophilicity kind performing epoxy ring opening 
reaction, and obtaining optical activity (+)-D-dihydrosphingosine Tetrahedron Lett., 22, 4433 (1981), and 
W.R.Roush ** ~ J.Org.Chem., 50, and 3752 (1985) are reported. However, it was not what must carry out 
an excessive-amount activity and can be satisfied with an above-mentioned approach of peroxy acids, such 
as a tert-butyl hydroperoxide which is not desirable, on safety as an oxidizing agent the top which needs the 
transformer object of the OKUTA decane-2-en-l-oar of a high grade in order to obtain epoxide with high 
optical purity. In spite of having tried composition of optical-activity dihydrosphingosine by various 
approaches as mentioned above, they were not optical purity and the thing which each can satisfy as a 
industrial approach excellent in large quantity composition. 

[001 1] On the other hand, dissymmetry hydrogenation is performed to 2-N-acylamino acetoacetic ester by 
making a ruthenium-optical-activity phosphine complex into a catalyst, and the method of manufacturing 
optical-activity threonine is reported to JP,1-165561,A. 
[0012] 
[Formula 6] 

Q OH 

CO2R 2 J. ^COzR 2 





NHCOR 3 NHCOR 3 

[0013] (R2 shows among a formula the benzyl which may be permuted by the phenyl group which may be 
permuted by the low-grade alkyl group, the low-grade alkyl group, or the lower alkoxy group, the low-grade 
alkyl group, or the lower alkoxy group, and R3 shows the benzyloxy radical which may be permuted by the 
phenyl group which may be permuted by a hydrogen atom, the low-grade alkyl group, the lower alkoxy 
group, the low-grade alkyl group, or the lower alkoxy group, the low-grade alkyl group, or the lower alkoxy 
group.) 
[0014] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to offer the approach of 
it being safe and obtaining the target optical-activity dihydrosphingosines with high optical purity simple, in 
response to the need of current and prospective sphingosines that mass production method should be 
actually made possible. 
[0015] 

[Means for Solving the Problem] As a result of this invention persons 1 inquiring wholeheartedly in such the 

actual condition, it is the following general formula (1). 

[0016] 

[Formula 7] 
0 



R 1 




CO2R 2 

(! ) 
NHCOR 3 



[001 7] (As for Rl , a carbon atomic number shows the high-class alkyl group from 1 1 pieces to 21 pieces 
among a formula.) R2 The phenyl group which may be permuted by the low-grade alkyl group, the low- 
grade alkyl group, or the lower alkoxy group, Or the benzyl which may be permuted by the low-grade alkyl 
group or the lower alkoxy group is shown. R3 The phenyl group which may be permuted by a hydrogen 
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atom, the low-grade alkyl group, the lower alkoxy group, the low-grade alkyl group, or the lower alkoxy 
group, or the benzyloxy radical which may be permuted by the low-grade alkyl group or the lower alkoxy 
group — being shown — the 2-N-acylamino-high-class acyl acetic-ester compound expressed ~ a ruthenium- 
optical-activity phosphine complex — a catalyst — carrying out — dissymmetry hydrogenation — carrying out 
- the following general formula (2) 
[0018] 

[Formula 8] 
OH 

-COzR 2 




NHCOR 3 

[0019] the optical activity expressed with (Rl, R2, and R3 have the same meaning as the above among a 
formula, and it is shown that * mark is optical activity) - obtaining a 2-N-acylamino-3 -hydroxy high-class 
carboxylic-acid derivative, and hydrolyzing and returning this subsequently, after reversing the 3rd place of 
the configuration of a hydroxyl group if needed - the following general formula (3) 
[0020] 




(3) 
NH2 

[0021] A header and this invention were completed for obtaining the optical-activity dihydrosphingosines 
expressed with (Rl and * mark have the same meaning as the above among a formula) with high yield and a 
high optical yield simple. 

[0022] (Raw material) The 2-N-acylamino-high-class acyl acetic-ester compound used as the raw material 
of this invention approach can be obtained as follows according to [Shapiro et al., J.Am.Chem.Soc., 75, 
4705; (1953) J.Am.Chem.Soc, 80, and 2170] (1957). 
[0023] 

[Formula 10] 

0 O CH3COOH 0 

COCH3 NNHPh Zn NHCOCH3 

[0024] (Rl and R2 have the same meaning as the above among a formula, and Ph shows a phenyl group.) 
Rl of a 2-N-acylamino high-class acyl acetic-ester compound (1) Although a carbon atomic number shows 
11 to 21 high-class alkyl groups Specifically n-undecanyl radical, n-dodecanyl radical, an n-trideca nil 
radical, An n-tetra-deca nil radical, n-PENTA deca nil radical, n-hexa deca nil radical, An n-heptadeca nil 
radical, n-octadecanyl radical, n-nonadeca nil radical, n-icosanyl radical, n-HENIKOSANIRU radical, etc. 
are mentioned, and an n-trideca nil radical, n-PENTA deca nil radical, and an n-heptadeca nil radical are 
especially desirable. Moreover, R2 As a low-grade alkyl group, a methyl group, an ethyl group, n-propyl 
group, As a phenyl group which n-butyl etc. was mentioned and was permuted by the low-grade alkyl group 
or the lower alkoxy group o-tolyl group, m-tolyl group, p-tolyl group, o-ethyl phenyl group, m-ethyl phenyl 
group, p-ethyl phenyl group, o-methoxypheny radical, m-methoxypheny radical, p-methoxypheny radical, 
an m-ethoxy phenyl group, Although a p-ethoxy phenyl group etc. is mentioned and o-methylbenzyl radical, 
m-methylbenzyl radical, p-methylbenzyl radical, o-methoxybenzyl radical, p-methoxybenzyl radical, etc. 
are mentioned as benzyl further permuted by the low-grade alkyl group or the lower alkoxy group R2 
Especially if it carries out, a low-grade alkyl group is desirable. R3 as a lower alkoxy group, a methoxy 
group, an ethoxy radical, n-propyl group, an n-butoxy radical, etc. mention - having — R3 as the phenyl 
group permuted by the low-grade alkyl group and the low-grade alkyl group, or the lower alkoxy group — 
R2******« what was illustrated is mentioned. Moreover, what hits a permutation phenyl group which the 
part of the phenyl group mentioned above as a benzyloxy radical permuted by the low-grade alkyl group or 
the lower alkoxy group is mentioned. As this 2-N-acylamino-high-class acyl acetic-ester compound For 
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example, 2-N-acetamide-hexa decanoyl acetic-acid methyl ester, 2-N-acetamide-hexa decanoyl ethyl-acetate 
ester, 2-N-acetamide-hexa decanoyl butyl-acetate ester, 2-N-acetamide-hexa decanoyl phenyl-acetate ester, 
2-N-acetamide-hexa decanoyl acetic-acid p-methylphenyl ester, 2-N-acetamide-hexa decanoyl acetic-acid p- 
methoxypheny ester, 2-N-acetamide-hexa decanoyl benzyl-acetate ester, 2-N-acetamide-hexa decanoyl 
acetic-acid p-methylbenzyl ester, 2-N-acetamide-hexa decanoyl acetic-acid p-methoxybenzyl ester, 2-N- 
formamide-hexa decanoyl acetic-acid methyl ester, 2-N-formamide-hexa decanoyl ethyl-acetate ester, 2-N- 
formamide-hexa decanoyl phenyl-acetate ester, 2-N-formamide-hexa decanoyl acetic-acid o-methylphenyl 
ester, 2-N-formamide-hexa decanoyl benzyl-acetate ester, 2-N-formamide-hexa decanoyl acetic-acid p- 
methoxybenzyl ester, 2-N-benzamide-hexa decanoyl acetic-acid methyl ester, 2-N-benzamide-hexa 
decanoyl phenyl-acetate ester, 2-N-benzamide-hexa decanoyl acetic-acid m-methoxypheny ester, 2-N- 
benzamide-hexa decanoyl benzyl-acetate ester, 2-N-benzamide-hexa decanoyl acetic-acid p-methylbenzyl 
ester, 2-N-acetamide-tetra-decanoyl acetic-acid methyl ester, 2-N-acetamide-tetra-decanoyl n-butyl acetate 
ester, 2 -N-acetamide-tetra-decanoyl acetic-acid p-methoxypheny ester - 2-N-acetamide-tetra-decanoyl 
benzyl-acetate ester and 2 -N-acetamide-tetra-decanoyl acetic-acid p-methoxybenzyl ester ~ 2-N-acetamide- 
octadecanoyl ethyl-acetate ester, 2-N-acetamide-octadecanoyl phenyl-acetate ester, 2-N-acetamide- 
octadecanoyl acetic-acid p-methoxypheny ester, 2-N-acetamide-octadecanoyl acetic-acid p-methylbenzyl 
ester, 2-N-formamide-dodeca noil acetic-acid methyl ester, 2-N-formamide-trideca noil ethyl-acetate ester, 
2-N-formamide-PENTA decanoyl phenyl-acetate ester, 2-N-formamide-heptadeca noil acetic-acid o- 
methylphenyl ester, 2-N-formamide-nonadeca noil acetic-acid p-methoxypheny ester, 2-N-formamide- 
IKOSA noil benzyl-acetate ester, 2-N-formamide-HENIKOSA noil acetic-acid p-methoxybenzyl ester, 2-N- 
benzyloxycarbonylamino-hexa decanoyl ethyl-acetate ester, 2-N-benzyloxycarbonylamino-hexa decanoyl 
phenyl-acetate ester, 2-N-benzyloxycarbonylamino-hexa decanoyl benzyl-acetate ester, 2-N- 
ethoxycarbonylamino-hexa decanoyl acetic-acid methyl ester, 2-N-ethoxycarbonylamino-hexa decanoyl 
phenyl-acetate ester, 2-N-ethoxycarbonylamino-hexa decanoyl benzyl-acetate ester, 2-N-tert- 
butoxycarbonylamino-hexa decanoyl acetic-acid methyl ester, Although 2-N-tert-butoxycarbonylamino- 
hexa decanoyl acetic-acid p-methylphenyl ester, 2-N-tert-butoxycarbonylamino-hexa decanoyl benzyl- 
acetate ester, etc. are mentioned, it is not restricted to these. 

[0025] (Catalyst) As a ruthenium-optical-activity phosphine complex used by this invention, it is the next 
general formula (4) given in JP,61 -63690,A, for example. 

Rux Hy Clz 2 (R4-BINAP) (the inside of a formula and R4-BINAP are the following general formula (5)) 

(S)p(4) 

[0026] 

[Formula 11] 

R 4 




R 4 



[0027] the third class phosphine of optical activity come out of and expressed - being shown - R4 the time 
of a hydrogen atom, a methyl group, or tert-butyl being shown, S showing the third class amine, in x, 2 and 
z showing 4, p showing 1, when y is 0, and y being 1 ~ x - 1 and z - 1 and p - 0 - being shown - what is 
expressed is mentioned. In addition, although the ruthenium-optical-activity phosphine complex of the 
resemblance reported to JP,63-41487,A, JP,1-68387,A, JP,1-165561,A, etc. is mentioned, it is not limited to 
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these. Next, the example is shown. 
Ru2 C14 (BINAP)2 (NEt3 ) 

[BINAP means 2, the 2'-screw (diphenyl phosphino) -1, and l'-binaphthyl, and Et means an ethyl eroun 1 
Ru2 C14 (T-BINAP)2 (NEt3 ) 

[T-BINAP means 2, the 2'-screw (G p-tolyl phosphino) -1, and l'-binaphthyl.] 
Ru2 C14 (t-Bu-BINAP)2 (NEt3 ) 

[t-Bu-BINAP means 2, the 2'-screw (G p-tert-buthylphenyl phosphino) -1, and l'-binaphthyl.] 
RuHCl(BINAP)2RuHCl(T-BINAP)2RuHCl(t-Bu-BINAP)2[Ru(BINAP)](C104 )2[Ru(T-BINAP)](C104 )2 
[Ru(t-Bu-BINAP)](C104 )2[Ru(BINAP)](BF4 )2[Ru(T-BINAP)](BF4 )2[Ru(t-Bu-BINAP)](BF4 )2[Ru 
(BINAP)](PF6 )2[Ru(T-BINAP)](PF6 )2[RuH(BINAP)2 ]C104[RuH(T-BINAP)2 ]C104[RuH(BINAP)2] 
BF4[RuH(T-BINAP)2] BF4[RuH(BINAP)2] PF6[RuH(T-BINAP)2] PF6Ru(BINAP) (OCOCH3)2Ru 
(BINAP) 0 [ OCOCF3 ] 2Ru(T-BINAP) (OCOCH3)2Ru2 (t-Bu means tert-butyl.) (BINAP) (OCO-t-Bu) 
Ru(T-BINAP)(OCOCF3 )2Ru(t-Bu-BINAP)(OCOCH3 )2[Ru(BINAP)ZnC14 ]2 (NEt3 ) 
[Ru(BINAP)AlC15 ]2 (NEt3 ) 
[Ru(BINAP)SnC16 ]2 (NEt3 ) 
[Ru(BINAP)TiC16 ]2 (NEt3 ) 
[Ru(T-BINAP)ZnC14 ]2 (NEt3 ) 
[Ru(T-BINAP)AlC15 ]2 (NEt3 ) 
[Ru(T-BINAP)SnC16 ]2 (NEt3 ) 
[Ru(T-BINAP)TiC16 ]2 (NEt3 ) 

[Ru(BINAP) ZnC12] () [ OCOCH3 ] 2 [Ru(BINAP) A1C13] () [ OCOCH3 ] 2 [Ru(BINAP) SnC14] () 
[ OCOCH3 ] 2 [Ru(BINAP) TiC14] () [ OCOCH3 ] 2[Ru(T-BINAP) ZnC12 ](OCOCH3)2[Ru(T-BINAP) 
A1C13] (OCOCH3)2[Ru(T-BINAP) SnC14] (OCOCH3)2[Ru(BINAP) TiC14] (OCOCH3)2[0028 - ] 
(Operating procedure) In order to carry out this invention, what dissolved the 2-N-acylamino-high-class acyl 
acetic-ester compound (1) in solvents, such as a methylene chloride of an amount, a methanol, ethanol, and 
isopropanol, this, equivalent weight - 100 times is put in, and a 1/50 - 1/1000-mol ruthenium-optical-activity 
phosphine complex is continuously added to the autoclave which is under a nitrogen air current first to a 
substrate (1). making this react for 12 to 48 hours at hydrogen pressure 10 - lOOatm, and the temperature of 
25-50 degrees C ~ optical activity 2 ~ a -N-acylamino-3-hydroxy-high-class carboxylic-acid derivative (2) 
can be obtained. Intramolecular reversal of the hydroxyl group is carried out for the 3rd place of this thing 
using a thionyl chloride if needed with a conventional method. Subsequently, after hydrolyzing an amide 
group with a hydrochloric acid etc., ester can be returned with reducing agents, such as a lithium 
borohydride and lithium hydride aluminum, and the optical-activity dihydrosphingosines (3) made into the 
object can be obtained. 

[0029] Here, the natural mold of a desired absolute configuration or non-natural mold dihydrosphingosines 
can be made and divided by choosing the absolute configuration of the ligand of the ruthenium-optical- 
activity phosphine complex to be used, and reversing the 3rd place of a hydroxyl group if needed. That is, 
when it hydrogenates for example, using (-)-object as the third class phosphine of optical activity of the 
ruthenium-optical-activity phosphine complex (4) to be used, the Singh object (6) of (2R, 3S) is acquired, 
and the anti object (7) of if reversal actuation is carried out (2S, 3R) and the Singh object (8) of if reversal 
actuation is not carried out (2S, 3S) are acquired eventually. On the other hand, when it hydrogenates using 
(+)-object, the Singh object (9) of (2S,3R) is acquired. 
[0030] 

[Formula 12] 
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(-)-•(& 



R' 




COzR 2 
NHCOR 3 




C02R2 — 



NHCOR 3 
(6) 




NHCOR 3 
(9) 



C02R 2 - 



(7) 




(8) 



OH 



NH2 




[0031] 

[Example] Hereafter, although an example and the example of reference explain this invention to a detail 
further, this invention is not limited to these examples. 

[0032] Example of reference 1Ru2C14 [(-)-T-BINAP] [Composition RuCl 2 (COD)] nig of 2 (NEt3) 
(3.56mmol) (among a formula) COD is (-)-T-BINAP 2.9g (4.27mmol) (among a formula) which shows 1 
and 5-cyclo-octadiene. And T-BINAP showed 2, 2'-screw [G (p-tolyl) phosphino]-l, and 1 '-binaphthyl, it 
added triethylamine 1 .5g under nitrogen-gas-atmosphere mind into 50ml toluene. After performing heating 
stirring to the bottom of toluene reflux and making it react for 6 hours, it cooled and the depositing crystal 
was carried out the ** exception. This crystal was dissolved in toluene, it recrystallized by having added 
diethylether gradually into this, and 2.24g of crystals of Ru2C14 [(-)-T-BINAP] 2 (NEt3) was obtained. 
Example of reference 2Ru2C14 [(+)-T-BINAP] The outside which used (+)-T-BINAP instead of synthetic (- 
)-T-BINAP of 2 (NEt3) operated it like the example 1 of reference, and obtained Ru2C14 [(+VT-BINAP1 2 
(NEt3). 

composition of example 1(2S, 3R)-dihydrosphingosine - oh, to the 300ml stainless steel autoclave which 
performed the Ecklonia nitrogen purge Ruthenium-optical-activity phosphine complex Ru2C14 [(-)-T- 
BINAP] 2 (NEt3) compounded according to 2-N-acetamide-hexa decanoyl acetic-acid methyl ester 8.4g 
(22.7mmol) and the example 1 of reference (T-BINAP shows 2, 2'-screw [JI (p-tolyl) phosphino]-l, and 1'- 
binaphthyl.) What melted 102mg (0.057mmol) to 40ml of methylene dichlorides is added, and it stirred for 
45 hours and was made to react by 50 degrees C and hydrogen pressure 50atm. The solvent of a 
hydrogenation reactant was distilled off, the residue was crystallized from the mixed solvent of n-hexane 
and ethyl acetate 80:1, and the 8.4g crystal was obtained. The silica gel column chromatography (n-hexane / 
ethyl acetate = 5/1-1/4 (capacity factor)) refined this crystal, and 8.0g (R [ 2 ], 3S)-2-N-acetamide-3- 
hydroxy octadecanoic acid methyl ester was obtained. The yield of 95%, and the melting point of 95-96 
degrees C, [alpha] D28=-l 1 . 1 degree (C= 1 .05, CHC13), optical-purity 98%e.e. 

[0033] Optical purity esterifies the hydroxyl group of the 3rd place for the obtained -(R [ 2 ], 3S) 2-N- 
acetamide-3-hydroxy octadecanoic acid methyl ester using (+) and a (-)-methoxy-trifluoromethyl-phenyl 
acetyl chloride (MTPA chloride) among a pyridine solvent, and is 400MHz. NMR determined from the 
diastereomer ratio of the singlet peak of a methyl ester radical and an acetamide radical, or the doublet peak 
of an amide group. In the following examples, optical purity was determined similarly. 
[0034] 1 H-NMR (400 MHz, CDC13, delta); 0.88 (t, 3H, J=6.9 Hz, CH3), 1.26 (br.s, 24H) and 1.32-1.52 (m, 
4H), 1.95 (br.s, 1H, OH) and 2.08 (s, 3H, AcN), 3.77 (s, 3H, C02Me) and 4.12 (dt, 1H, J=6.6 Hz, J=2.1 Hz, 
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CH-O), 4.66 (dd, 1H, J= 9.0Hz, J=2.1 Hz, CH-N), 6.24.(d, 1H, J=9.0 Hz, NH) IR(KBr, nucm-1); 3400 (s, 
OH) 3310 (s, NH) and 1735 (s, C02Me), 1710 (s, C02Me) 1655 (s, CON), 1545 (s, NH) and 1285.(s, C-O) 
Mass (m/z); 373 (15), 371 (1) 354 (7) 311 (20) 295 (90), 271 (15) 252 (10) 222 (10) 196 (10) 160 (10), 131 
(100), and 99 (80) 82 (92), 57 (50), and 43 (57) 28 (80) . [0035] Next (2R, 3S), 16.5ml (0.226 mols) of 
bottom thionyl chlorides of ice-cooling was dropped at the -2-N-acetamide-3-hydroxy octadecanoic acid 
methyl ester 7.59g (22.1mmol) desiccation benzene (200ml) solution in 30 minutes, and after bottom 4-hour 
stirring of a room temperature, under ice-cooling, water (200ml) was added and it stirred under the room 
temperature for 14 hours. After separating an organic layer, diethylether (200ml) extracted the water layer, 
the bottom solvent of reduced pressure was distilled off for the doubled organic layer, and 8.89g of rough 
reversal product (R [ 2 ], 3R)-objects was acquired. The crystal was refined in silica gel column 
chromatography - (n-hexane / ethyl acetate = 5/1-1/4 (capacity factor)), and 7.0g (R [ 2 ],R[ 3 ])-2-N- 
acetamide-3-hydroxy octadecanoic acid methyl ester was obtained. The yield of 92%, the melting point of 
82-84 degrees C, [alpha] D25=-24.2 degree (c= 0.53, CHC13). 

[0036] 1 H-NMR (400 MHz, CDC13, delta); 0.88 (t, 3H, J=6.9 Hz, CH3), 1.26 (br.s, 24H) and 1.32-1.52 (m, 
4H), 2.07 (s, 3H, AcN) and 3.79 (s, 3H, C02Me), 3.90-3.94 (m, 1H, CH-O) and 4.68 (dd, 1H, J=7.2 Hz, 
J=3.2 Hz, CH-N), 6.45.(d, 1H, J=7.2 Hz, NH) IR (KBr, nu cm-1) 3300 (s, OH, NH), 1735 (s, C02Me) and 
1655 (s, CON), 1550 (s, NH) and 1255.(s, C-O) Mass (m/z); 373 (40), 371 (2) 354 (15) 312 (50) 295 (98), 
270 (25), 253 (100), and 160 (10) 131 (98) 99 (50) 89 (98) 57 (25) 43 (70), 28(20). [0037] 8.89g of** (R 
[ 2 ], 3R)-objects was added to hydrochloric-acid water (100ml) and the mixed solvent of 1 ,4-dioxane 
(iOOmi) 5%, and they were stirred under 4-hour heating reflux. The bottom 6-N hydrochloric acid (100ml) 
of ice-cooling was added, it was left in the cool place for 16 hours, the hydrochloride of an amine was 
deposited, it dried after filtering a crystal, and 9.82g of hydrochlorides was obtained. The melting point of 
133-136 degrees C. After adding 9.82g of hydrochlorides to the desiccation tetrahydrofuran (THF) (300ml) 
and adding lithium hydride aluminum (5.04g, 0.133 mols) under ice-cooling stirring, it stirred under heating 
reflux for 30 minutes. Diethylether after processing a reaction solution with sodium-hydroxide water 
(2000ml) bottom 10% of ice-cooling (2000mlx2 time) Saturation brine washed the organic layer extracted 
and doubled, after desiccation and the bottom solvent of reduced pressure were distilled off with anhydrous 
sodium sulfate, and rough dihydrosphingosine 6.45g was obtained. This was recrystallized from n-hexane 
(300ml), the crystal after filtration was washed by n pentane, and 4.95g optical-activity (2S, 3R)- 
dihydrosphingosine was obtained. The yield of 74% (from a hydrogenation compound), and the melting 
point of 84-86 degrees C, [alpha] D24=+2.9degree(c= 0.28, CHC13). [0038] 1 H-NMR[400 MHz, 
CDC13/CD30D (capacity factors 5/1), delta] ; 0.88 (t, 3H, J- 6.9Hz, CH3), 1.27 (br.s, 26H) and 1.42-1.55 
(m, 2H), 2.78 (ddd, 1H, J= 6.7Hz, J= 4.4Hz, J= 3.9Hz, CH-N), 3.56-3.62 (m, 1H, CH-O) and 3.62 (dd, 1H, 
J= 1 1.2Hz, J= 6.7Hz, CH-O), 3.70.(dd, 1H, J= 1 1.2Hz, J= 3.9Hz, CH-O) IR(KBr, nucm-1); 3600-3100 (s, 
OH, NH) 1600 (w, NH), 1 100-1000.(m, C-O, C-N) Mass (m/z) : 303 (15), 301 (2), 271 (100), and 252 (6) 
176 (6) 90 (20), 60 (98), and 43 (95) 28 (48) . [0039] composition of the example 2(R [ 2 ], 3R)-2-amino 
hexadecane -1 and 3-diol - oh, to the 100ml stainless steel autoclave which performed the Ecklonia 
nitrogen purge 2-N-acetamide-tetra-decanoyl acetic-acid methyl ester What melted ruthenium-optical- 
activity phosphine complex Ru2C14 [(+)-T-BINAP] 2 (NEt3) 29.5mg (0.016mmol) compounded according 
to 0.80g (2.34mmol) and the example 2 of reference to 8ml of methylene dichlorides is added. 50 degrees C, 
It stirred for 20 hours and was made to react by hydrogen pressure 50atm. The solvent of a hydrogenation 
reactant is distilled off and it is n about the residue. - It crystallized from the mixed solvent of a hexane and 
ethyl acetate 20:1, and the 0.75g crystal was obtained. A silica gel column chromatography (n-hexane / ethyl 
acetate = 5/1-1/4 (capacity factor)) refines this crystal. 0.73g (2S,R[ 3 ])-2-N-acetamide-3 -hydroxy 
hexadecanoic acid methyl ester was obtained. Yield [ of 90% ], melting point [ of 92-94 degrees C ], 25= 
+13.1 degree [ of [alpha] D ] (c= 0.29, CHC13), and optical-purity 98%e.e. 

[0040] 1 H-NMR (400 MHz, CDC13, delta); 0.88 (t, 3H, J=6.9 Hz, CH3), 1.26 (br.s, 20H) and 1.32-1.52 (m, 
4H), 1.95 (br.s, 1H, OH) and 2.08 (s, 3H, AcN), 3.77 (s, 3H, C02Me) and 4.12 (dt, 1H, J=6.6 Hz, J=2.1 Hz, 
CH-O), 4.66 (dd, 1H, J=9.0 Hz, J=2.1 Hz, CH-N), 6.24.(d, 1H, J=9.0 Hz, NH) IR(KBr, nu cm-l);3400 (s, 
OH), 3310 (s, NH) and 1735 (s, C02Me), 1710 (s, C02Me) and 1655 (s, CON), 1545 (s, NH), 1285.(s, C- 
O) Mass (m/z) : 344 (30), 325 (5) 312 (5) 293 (8) 284 (30), 266 (25) 242 (40) 224 (10) 160 (25), 131 (100), 
99 (100), 89 (100), and 82 (35) 72 (30) 57 (40), 43 (35), and 28 (46) . [0041] 2S and 0.73g of (R[ 3 ])- 
objects were added to hydrochloric-acid water (8ml) and the mixed solvent of 1 ,4-dioxane (8ml) 5%, and 
they were stirred under 2. 5 -hour heating reflux. The bottom 6-N hydrochloric acid (8ml) of ice-cooling was 
added, it is left in a cool place for 16 hours, and the hydrochloride of an amine was deposited, after filtering 
a crystal, it dried and 0.49g of hydrochlorides was obtained. The melting point of 188-190 degrees C. 
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[0042] After adding 0.49g of hydrochlorides to Desiccation THF (50ml) and adding lithium hydride 
aluminum (1 .4g, 0.036 mols) to the bottom of ice-cooling stirring, it stirred under 3-hour heating reflux. 
After processing a reaction solution with sodium-hydroxide water (200ml) 10% under ice-cooling, 
diethylether (200mlx2 time) extracted, saturation brine washed the united organic layer, the solvent was 
distilled off under reduced pressure after desiccation with anhydrous sodium sulfate, and 0.32g of rough 
products was obtained. This was recrystallized from ethyl acetate, after filtration, the crystal was washed by 
n pentane and the 0.28g optical-activity (R [ 2 ], 3R)-2-amino hexadecane -1 and 3-diol were obtained. The 
yield of 68% (from a hydrogenation compound), the melting point of 104-106 degrees C, 24= +8.0 degrees 
(c= 0.075, CHC13) of [alpha] D. [0043] 1 H-NMR[400 MHz, CDC13/CD30D (capacity factors 5/1), delta]; 
0.88 (t, 3H, J= 6.9Hz, CH3), 1.27 (br.s, 22H) and 1.43-1.53 (m, 2H), 2.73-2.79 (m, 1H, CH-N) and 3.55 (dd, 
1H, J= 1 1.1Hz, J= 5.5Hz, CH-O), 3.54-3.60 (m, 1H, CH-O), 3.67.(dd, 1H, J= 1 1.1Hz, J= 4.4Hz, -CH-O) IR 
(KBr and nu cm-1); 3380 (s, OH), 3360 (m, NH), 3310 (m, NH), and 1580 (m, N-H), 1470 (m, CH2), 1 130. 
(s, C-O) Mass (m/z) : 274 (25), 242 (100) 224 (8) 214 (6) 90 (90), 60 (100), 43 (100), and 28 (70) . [0044] - 
(2S, 3R) 2-N-acetamide-3 -hydroxy hexadecanoic acid methyl ester obtained in the example 3(R [ 2 ], 3S)-2- 
amino hexadecane -1 and the synthetic example 2 of 3-diol In a 0.73g (2.00mmol) desiccation benzene 
(20ml) solution It is a thionyl chloride under ice-cooling. 1 .6ml (0.023 mols) was dropped in 30 minutes, the 
4-hour stirring back was added to the bottom of a room temperature, water (20ml) was added to the bottom 
of ice-cooling, and it stirred under the room temperature for 14 hours. It is diethylether (20mlx2 time) about 
the water layer after separating an organic layer. The solvent was distilled off under reduced pressure of the 
organic layer extracted and doubled, and 0.89g of rough reversal product (2S, 3S)-objects was acquired. The 
crystal was refined in silica gel column chromatography - (n-hexane / ethyl acetate = 5/1-1/4 (capacity 
factor)), and 0.72g (2S, 3S)-2-N-acetamide-3-hydroxy hexadecanoic acid methyl ester was obtained. The 
yield of 92%, the melting point of 80-82 degrees C, and [alpha] D25=-24.2 degree (c= 0.53, CHC13). 
Furthermore (2S, 3S), 0.72g of - objects was added to hydrochloric-acid water (8ml) and the mixed solvent 
of 1,4-dioxane (8ml) 5%, and it stirred under 2.5-hour heating reflux. The melting point of 130-133 degrees 
C which 6-N hydrochloric acid (8ml) was added to the bottom of ice-cooling, it is left in a cool place for 16 
hours, and the hydrochloride of an amine was deposited, and dried and obtained 0.49g of hydrochlorides 
after filtering a crystal. 

[0045] 0.49g of hydrochlorides was added to Desiccation THF (50ml), and under ice-cooling stirring, after 
adding lithium hydride aluminum (1.4g, 0.036 mols), it stirred under 3-hour heating reflux. After processing 
a reaction solution with sodium-hydroxide water (200ml) 10% under ice-cooling, diethylether (200mlx2 
time) extracted, saturation brine washed the united organic layer, the solvent was distilled off under reduced 
pressure after desiccation with anhydrous sodium sulfate, and 0.32g of rough products was obtained. This 
was recrystallized from n-hexane, after filtration, the crystal was washed by n pentane and the 0.28g non- 
natural mold optical-activity (R [ 2 ], 3S)-2-amino hexadecane -1 and 3-diol were obtained. The yield of 
68% (from a hydrogenation compound), and the melting point of 81-83 degrees C, [alpha] D24=-3.0 degree 
(c= 0.265, CHC13). 

[0046] 1 H-NMR (400 MHz and CDC13/CD - 3 OD (capacity factors 5/1)) delta]; 0.88 (t, 3H, J= 6.9Hz, 
CH3) and 1.27 (br.s, 22H), 1.42-1.55 (m, 2H) and 2.78 (ddd, 1H, J= 6.7Hz, J= 4.4Hz, J= 3.9 Hz, CH-N), 
3.56-3.62 (m, 1H, CH-O) and 3.62 (dd, 1H, J= 1 1.2Hz, J= 6.7Hz, CH-O), 3.70.(dd, 1H, J= 1 1.2Hz, J= 
3.9Hz, CH-O) IR(KBr, nucm-1); 3600-3100 (s, OH, NH) 1600 (w, NH), 1 100-1000.(m, C-O, C-N) Mass 
(m/z) : 274 (40), 242 (100) 224 (6) 252 (6) 109 (4) 90 (40), 60 (100), 43 (100), and 28 (58) . [0047] 
composition of example of reference 3(R [ 2 ], 3 S)-2-N-benzamide-3 -hydroxy octadecanoic acid methyl 
ester — oh, to the 300ml stainless steel autoclave which performed the Ecklonia nitrogen purge 2-N- 
benzamide-hexa decanoyl acetic-acid methyl ester 9.60g (23.7mmol) And ruthenium-optical-activity 
phosphine complex Ru2C14 [(-) T-BINAP] 2 (NEt3) 107mg (0.060mmol) compounded according to the 
example 1 of reference What was melted to 50ml of methylene dichlorides is added, and it stirred for 84 
hours and was made to react by 50 degrees C and hydrogen pressure 50atm. The solvent of a hydrogenation 
reactant was distilled off, the residue was crystallized from N-hexane, and the 9.26g crystal was obtained. 
The silica gel column chromatography (n-hexane / ethyl acetate = 5/1-1/4 (capacity factor)) refined this 
crystal, and 9.20g (R [ 2 ], 3 S)-2-N-benzamide-3 -hydroxy octadecanoic acid methyl ester was obtained. The 
yield of 95%, the melting point of 76-78 degrees C, [alpha] D25=-4.9 degree (c= 0.265, CHC13), optical- 
purity 74%e.e. 

[0048] 1 H-NMR (400 MHz, CDC13, delta); 0.88 (t, 3H, J= 6.9Hz, CH3), 1.25 (br.s, 24H) and 1.35-1.65 (m, 
4H), 3.80 (s, 3H, C02CH3) and 4.22-4.28 (m, 1H, CH-O), 4.88 (dd, 1H, J= 8.9Hz, J= 2.0Hz, CH-N), 6.87 
(d, 1H, J= 8.9Hz, NH) and 7.42-7.56 (m, 3H, m-2H, p-lH), 7.82-7.88.(m, 2H, o-2H) IR (KBr and nu cm-1); 
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3370 (s, OH, NH), 1750 (s, C02Me) and 1635 (s, CON), 1545.(s, NH) Mass (m/z) : 434 (10), 433 (2) 415 
(40) 356 (22) 310 (20), 252 (6) 222 (6) 193 (98), 161 (100), and 134 (55) 105 (98) 96 (58) 83 (90) 68 (45) 
57 (45) 31 (98) 28 (98) [0049] composition of example of reference 4(R [ 2 ], 3S)-2-N-acetamide-3-hydroxy 
octadecanoic acid ethyl ester — oh, to the 300ml stainless steel autoclave which performed the Ecklonia 
nitrogen purge 2-N-acetamide-hexa decanoyl ethyl-acetate ester 9.90g (25.8mmol) And ruthenium-optical- 
activity phosphine complex Ru2C14 [(-) T-BINAP] 2 (NEt3)l 17mg (0.065mmol) compounded according to 
the example 1 of reference What was melted to 40ml of methylene dichlorides is added, and it stirred for 29 
hours and was made to react by 50 degrees C and hydrogen pressure 50atm. The solvent of a hydrogenation 
reactant was distilled off, the residue was crystallized from the mixed solvent of 20:1 of n-hexane and ethyl 
acetate, and the 8.2g crystal was obtained. This crystal was refined in silica gel column chromatography - 
(n-hexane / ethyl acetate = 5/1-1/4 (capacity factor)), and 8.0g (R [ 2 ], 3S)-2-N-acetamide-3-hydroxy 
octadecanoic acid ethyl ester was obtained. The yield of 81%, the melting point of 86-88 degrees C, [alpha] 
D25=-12.3 degree (c= 0.235, CHC13), optical-purity 92%e.e. 

[0050] 1 H-NMR (400 MHz, CDC13, delta); 0.88 (t, 3H, J= 6.9Hz, CH3), 1.26 (br.s, 26H) and 1.30 (t, 3H, 
J= 7.2Hz, 0-C-CH3), 1.45-1.52 (m, 2H) and 2.07 (s, 3H, AcN), 4.08-4.14 (m, 1H, CH-O) and 4.23 (dq, 2H, 
J= 7.2Hz, J= 2.1Hz, C02CH3), 4.64 (dd, 1H, J= 9.0Hz, J= 2.2Hz, CH-N), 6.17.(d, 1H, J= 9.0Hz, NH) IR 
(KBr, nu cm-l);3510 (s, OH), 3290 (s, NH) and 1720 (s, C02Et), 1655 (s, CON), 1555 (s, NH), 1290.(s, C- 
O) Mass (m/z) : 386 (6), 367 (8) 324 (20) 312 (40) 294 (92), 270 (35) 252 (10) 222 (6) 196 (8), 174 (20), 
145 (100), 124 (12), and 110 (20), 103 (100), 99 (100), and 82 (99) 72 (66) 56 (52), 32 (100), 28. (100) 
[0051] 

[Effect of the Invention] This invention makes it possible to be safe and to obtain optical-activity 
dihydrosphingosines with high optical purity simple. 



[Translation done.] 
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b F^6*-7^--X^e>X (Homer-Emmons ) KJ&C 
<£9 (2E) -:t^£ir*7>-2-x>-l 
^fiRU SC^tt e r t -^b FP^W+VF^ 

x#*VHiR^*tfoT3!6*Jgtt& (+> -D-^b 
FPX7^>^>^|#^ffi (K.Mori^, Tetrahedro 
n Lett., 22, 4433 (1981), W.R.Roush 6, J. Orq. Che 
m. f 50, 3752 (1985)) #|R$3 *Vt l> S„ U^L, _t 

aco^fifertt, *^*BRottc^#*^F*»s/c«>«: 
^iBiWS0^^^7 r ^>-2-x>- 1 ;KD F ^ 

<&l>t ert -:7>;l<b Fn^;l/^^i/ Ff(Dii^ 
o-rti ^>^r # & 4> ©rttttrt» o /Co 

[0011] 1 - 1 6 5 56 1 ^$RCC 

[0012] 

[fb6] 



OH 



NHCOR 3 

[0013] (^tp, r j «fls«r^*^*. fgmr;u 




C02R 2 



50 



NHCOR 3 



(4) 



-80617 



3 teTkmm*. <EJ8t;u*;U2. {Sf&y;^*^ <g 
a^^*r„ ) 

[0014] 
[00 15] 

(i) 

[00 16] 
[ft7] 

NHCOR 3 

[0017] <53» % R 1 J*«3RJH^SWS 1 1 fl^& 2 
X*7j*U R 3 (£*^JH\ ffi«7Jl/*;V8 % ffi*KT;l> 

X /C0 2 R* PhNzC « 
R'^ -R- 

C0CH3 



(2) 



t>. ( 2 ) 

[0 0 18] 

Ht8 3 

OH 

NHCOR 3 

[0 0 19] (SWi, R 1 . R* &t>*R 3 ttJJBiWt; 

io s«**ru *Enii**jaHtr**ci*^-r) 

3nM?ffi142-N-7^7^-3- b FP + J/ 

-r^C<bicJ:0, #C©HR*<3> 
[0 02 0 ] 
[ft9] 

OH 



20 




30 



*0H (3) 
NH2 

[0021] (sw, r 1 &i?xmt±nz±mcMmz 

[0 02 2 ] (DRf*) 3«W|»5«©J|l»ittS2-N-- 
T>>;bT 5 ^-lfi7^;^ix^f;Wb^tt, [sh 

apiro 6, J. Am. Chem. Soc. , 75, 4705 (1953); J. A 
m. Chen. Soc., 80, 2170 (1957)] CCfi£oT, ffljL&M 

[0 02 3 ] 
[{LI 0] 




CO2R 2 



CH3COOH 
(CH 3 C0)20 



NNHPh 



Zn 




C02R 2 



NHCOCHs 



[0 02 4] (SM*, R l SO'R J ttJJBiraD««* 
sMWlT io)m&x. x TMb&m ( 1 ) cdr 1 tJj^M 

1 -2 iffl©iK«r^*^s*^'r^, Jittw 

t^xjH^ n -f* h ?"r?j^)lM. n-^>£-r#x 

1fx;U^ n-^^1f^«?W^, fttcn 
-h'jf^^S, n -^V^f^x^S, n 
'?*~>im&&&uti>. &tc s R 2 ©ffittrn^i/Si 



40 S x m-x^l/7xXjl/S t p -x^;!/? ;*x;HS N 0 
>h^->^*x;l/S. m-xK^x^H, p-x 

p --rf*;t^<>t?jUB, o h*is'OSs)U&, p - 
^ ht^>y;H9Wtf R 2 iltttU 

50 n-^h*^g3j#W6ft, R 3 co®Rr;u*^ss 



(5) 



irggf^n/c^vw+^iiLtti, -ecD?*x 
f)mm*x?Mt&m±Lx\z, mm. 2-n-t 

-N-7-te FT 5 K — ir*? y -OUgtffix^bx* 

2 -N-r-fe hr ^ F-^+tJ-f**/-/ AfWfBcf io 
^xXfJK 2-N-7*feh75F — ^Vfiis << 
il#87*i;HXf;K 2 -N-7*fe FT 5 F — 
f f «p - p< ^ ;l/7 x r.;l/xxf ;k 2-N 
-7-te FT ^ K-^+lf^y-fJUHIp F^^>^ 
x^Jbxxf^, 2 -N-7-fe FT 5 V-^^^fjy 
-fWiO^xxfJk 2-N-T-fehT5 F — - 
tiff* y p - > ^;K>^;i/xx f jk 2- 

^>^l/XXfJk 2-N-^Jl/AT 5 F — ^Vft> 
S4)l>8t&st*)l<X.X9')L 2 -N-*;UA75 K-^ 20 
*tfx#y ^l/f^x^i/xxrvk 2-N-*;uat 
^ F— "v+lff*;-/ x^l/iXf;K 2-N 

^xxfJk 2-N-*;UA7 5 F-^+l^tfy-Y 

tf-r^y >f «ip h*^^>^;Uxxr-;i^ 2 - 
N — i>X7$ F-^tf^^^My^xXf* 
>»k 2-N — — ^iff^y -OUra*?* 
-^iXf;k 2-N — 5 Y s 4 
^im-^hti/7x^JbxXfJk 2-N-^>X 30 
T 5 F-^+tf >fn*B^>^;Ux;*7Ji^ 2- 
N — ^>X7$ F-^W^^bftBp-^^M 
>^^Xf;k 2 -N-T*fe FT 5 F-f* Y"yfiiJ 
^W^^Jl/XXfik 2-N-7th7$ F-r h 
^f"#y >f;U|^n -^^Uxxy^k 2-N-T-feh 
75 F-fF7f*/>f;Htip ^i/7x^H* 

Ru x H v C l . (R 4 -Bl NAP) 2 

(y£tp, R 4 -BINAP^©-»a(5) 

[0 0 2 6 ] 



-80617 
8 

Xf-;k 2-N-7-bF75 F-fF^f*/-/^ 
^>y;l/XXfJk 2-N-7-fe F7 5 F-f Y^fiO 
s-ifr&mp -j* F + ^>^JUxx-r;U, 2-N-T 
tF7$ F-t^^f*y>{;l/Kix^xxf;k 2 
-N-7-feF7^ F-t^^y-/Jl/fti7x^l/X 
Xf;k 2-N-7-feF7$ F ZtJj S J)l>ffim 
p-^K'>7xxjl/xxf;k 2-N-THz F75 F 
fii y 4 y\s%m p - y ^M>^^xxfJK 
2-N-t^A75 F- Ff^y^^f^^xxf 
;k 2-N-WA7 5 F- h yf*-/-f;l*Bx^ 
xx<r;k 2-N-^^A75 F-^O^f^z-f^ 
^7xx;l/XXf^k 2-N-*^A7$F — ^£7* 
*/^;i/ftio-y^;l/7xx;i/xxf;k 2-N-* 
;1/AT ^ F-/tf*/^Ht8p-^ Ft^7x^ 
x^rJk 2-N-^;UAT 5 F--/=i*?J* y A )lSm^< 
>y^xxf;k 2-N-WA7$F-^>^3f^ 
^Wp-^F + ^>^xxf;k 2 -N--^> 

f^xXfJk 2-N-^>5/Wy*Wxjl/7> 
^ - ^* t f * / «i7 x x jl/XXf ;k 2-N- 

iO^xXfik 2-N-xF + y*Wx;l/7 5 
s-^y-ftjs ^f^ft8^^;l/xxf;k 2 -N-x 
F * ^n^x^y * y - ^ y a Jiwmy x x 

^xXfJk 2 - N - x F + i/*;^'x;l/7 $ / - ^+ 
VfiiJ -f;VSti^>i;;l/XXf;k 2-N-tert 
= y-^^-^f^y -<;Ug^y 
?^xxf;W 2-N-tert-yF^yWx;l/ 
75 y - ^1^27 y A >\s%m p -^^l/7xx;i/xx 
T^k 2-N-tert-^ F * tsX)l>tf~)l>T 
•^if-f #y -r;Ht^>^Ji/xx7-;u#^tf 

[0 02 5] («WI) 

3 6 9 0 #4«RK:Ett©;X©HKa ( 4 ) 



(S) , 
Cffcl 1 1 



(4) 



(6) 



#P3¥6 -8 0 6 1 7 



10 




(5) 



[0 02 7 ] vmtlZtlZft¥r£&=®.*X7 A 

u r 4 te*mm*, j*)i>mxtet e r t 

zt*4, pttl*?j*U y#l (D<b#xte 1 , zteK 20 
ffe, ^BS6 3-4 1 48 7#&«L WBB¥ 1 - 6 8 3 

8 m&n. nmw- 1 - 1 6 5 5 6 1 mzmmtsmz 

Ru 2 C 1 4 (B I NAP) a (NE t 3 ) 
[BINAPli, 2, 2' -t'X (i/7x^^7^ 

*flcflcr*. ] 30 
Ru a C 1 4 (T-B I NAP) z (NE t 3 ) 
[T-BINAPtt, 2, 2' -tTX (5*- p- h 

^x^^^) -1, r -^7^*aci»-rs. ] 

Ru,Cl 4 (t-Bu-B I NAP) 2 (NE 1 3 ) 
[ t -Bu -B I NAP(i k 2, 2' -fcfX (S>-p- 
t e r t - * 7 ^ y ) - l , l ' - 1* 

+ y 2>. ] 

Ru HC 1 ( B I NAP) 2 
Ru HC 1 (T-B I NAP) a 

RuHCI ( t -Bu-B I NAP) 2 40 
[Ru (B I NAP) ] (C 1 0« ) 2 
[Ru (T-B I NAP) ] (C 1 0 4 ) 2 
[Ru ( t -Bu-B I NAP) ] (C10«) 2 
[Ru (B I NAP) ] (BF« ) 2 
[Ru (T-B I NAP) ] (BF 4 ) 2 
[Ru (t-Bu-BINAP) ] ( B F 4 ) a 
[Ru (B I NAP) ] (PF 6 ) 2 
[Ru (T-B I NAP) ] (PF 6 ) 2 
[RuH (B I NAP) 2 ] C 1 0« 

[RuH (T-B I NAP) 2 ] C I 0« 50 



[RuH (B I NAP) 2 ] B F , 
[RuH (T~B I NAP) 2 ] BF 4 
[RuH (B I NAP) 2 ] PF 6 
[RuH (T-B I NAP) 2 ] PF 6 
Ru (B I NAP) (OCOCH, ) a 
Ru (B I NAP) (OCOCF 3 ) 2 
Ru (T-BINAP) (OCOCH 3 ) 2 
Ru (BINAP) (OCO-t-Bu), 
(t-Buttter t - ^^;ua%Stflc-j-4. ) 
Ru (T-B I NAP) (OCOCF 3 ) , 
Ru (t-Bu-BINAP) (OCOCH 3 ) 2 
[Ru (BINAP) ZnCl 4 ], (NEt, ) 
[Ru (B I NAP) A 1 C 1 5 ] 2 (N E 1 3 ) 
[Ru (BINAP) SnC U ] , (N E 1 3 ) 
[Ru (BINAP) TiCl 6 ], (N E 1 3 ) 
[Ru (T-BINAP) ZnCl 4 ] 2 (NE t, 
[Ru (T-BINAP) A 1 C 1 s ] a (NE t, 
[Ru (T-BINAP) SnCU ] ? (NEt 3 
[Ru(T-BINAP)TiCl 6 ]2 (NE t, 
[Ru (BINAP) ZnCl 2 ] (OCOCH 3 ) 
[Ru (BINAP) A 1 C I , ] (OCOCH3 ) 
[Ru (BINAP) SnCl 4 ] (OCOCH 3 ) 
[Ru (BINAP) TiCl 4 ] (OCOCH 3 ) 
[Ru (T-BINAP) ZnCl 2 ] (OCOCH 
3 ) a 

[Ru (T-BINAP) AICI3 ] (OCOCH 
3 ) , 

[Ru (T-BINAP) SnCl 4 ] (OCOCH 
3 ) , 

[Ru (B I NAP) T i C 1 4 ] (OCOCH, ) 2 
[ 0 0 2 8 ] (»fMM»> *»W*S5JW*«:tt, g <T 
fi*SU»T«:*S*- h^U-^tc, 2-N-Tis)lT 

^-isar^ix^fJHb^a ( 1 ) zctitm 

m~~ 1 0 0fSficDSit^^u>, x£y- 



(7) 



ftm¥*6 - 8 0 6 1 7 



11 



12 



m>xmm (i) (c^turso^coi-i ooo^cdi 

tft£*^EEl O^lOOatm, U&2 5 — 5 0°CC 
1 2-4 8mfflfxSfcZm>C±t,C£V), T^rgtt 2 - N 

(t (2) ^ci^r^^ c©fe©*i2*ccj£i;r 
Office <± o ttfb^tf ~ 3 ffirtMSfc^-T-rts 

^rStt^t KP^7^>^»i (3) *»*C£#r 
[002 9 ] CCt, «M«)bfi9A-*«Sll#* 



©35«SaX»*3?«SSS^t Fa^7 4 >=fi/>JR4ff 0 

--)A-**M6ft*^7-f >ISf* (4) (DTfe^rSttH^ 
#X:7-f >£Ur (-) -tt*flH>T**fbL/ciS^ 

(2R, 3S)OJ/>#(6)35sH6h, «*NWfc. JR 
I0»ft*"rn« (2 S, 3R) ©7>f($ (7) , 
»ft*L«C»*l« (2 S, 3S) 0£/>ft (8) tfft6 
10 *a£ 0 -7?, ( + ) -**fflC»T*3RftLfc«^«C«. 

(2S. 3R) <D*s>ft (9) *s*6*i&. 

[0 03 0] 



Hki 2] 



OH 



NHCOR 3 
(6) 




COzR 2 



NHCOR 3 




(7) 



NH2 



OH 



OH 



r-R' 



OH 



NH 2 



(8) 




(R) 



-C02R 2 — 



NHCOR 3 
(9) 

I— R' 




NH2 




NH2 



[0 0 3 1 ] 

[0032] ###J 1 
Ru 2 CI 4 [(-O-T-BINftP], (NEt 3 )CD^fiS 
[RuCl 2 (COD)]nl g> (3. 5 6mmol) CO 
Dttl. 5-^^O^^^^i>4$t) , (-) — T 
-BINAP 2. 9g (4. 27mmol) (5W> 
T-BINAPK2, 2' - fcTX ( p - h y 

*^7^]-i, r - ^v^y^Tfs^r) So* F y 
^7S>1. 5 gr£5 Om 1 CD h ;bx>cfitc^# 



-^*tft^«:fti^rwisa{b*!fttc^ ru 2 ci« ec-)-t 

-BINAP] 2 (NEt 3 ) (DISH 2 . 24g £f#/c e 
40 #*«2 

Ru 2 CI 4 [(+ ) -T-BINAP], (NEta )£>^ES 
(-) -T-BI NAPOtttoOK < + ) -T-B I N 
AP *m^1t9W&*9tl iHWctiflstfrttl*. Ru 2 C 
-T-BINAP], (NEt.)«fVftl. 

(2S. 3R) -iPb ^ >=ft/>CE>^« 

*t>^D«>fi*a»*fTo/c3 0 0ml ©Xf>UXt 
-h^U-^c, 2 -N-T-fe hTS F — 
-/«^^xxf^8. 4gr(2 2. 7mmol) 
50 SCX#*«ltC»DT^J5KU/cJUf-XiJ;A-*^rS14* 



13 

X V 4 >|§&Ru 2 Cl« [ (-)-T-BINAP ] a (NEtj ) ( T-BINA 
P »2, 2' - fc'X [*✓ ( p - h j^X7 -r >>] - 
1. 1' ~VT7*)l,*9jk? 0 ) 10 2mg (0. 05 
7mmo 1 ) ^rHlS{t^^U>4 0m 1 b/cfc (7) 

£JJD*. 5 0°C, 7K^JE5 0 a t mr4 5B$HS^ur 

^*y->£8fm*?Jl8 0 : lo^^^^^bo 
T8. 4gCD^^rf#/c 0 CCDif£Hi^> 'J ft>f)\si3v A 
^pvF^77^ (n >/81&x^;l,= 5/ 
1- 1/4 (Sfiit) ) ^rfflSib8. 0<?CD(2R, 
3S) - 2 - N-T-te hTS K - 3 - b KP + ->t^^ 

-9 6U [a] D 28 = -l 1. 1° <C= 1. 0 5. CH 
CI,), *?«a9 8%e. e. . 
[0 0 3 3 ] 36*»K», f#e>ft/t (2R, 3S) -2 

-N-rthr$K-3-t Fot^^^f^>iy 

*;l>xx^;U£b'y^>^S{tfj ( + ) (-) h 

(MTPA^P7^ K) 3{iC7)7K^g(DxX 
f-Mb*ffat^ 4 0 0MHz NMR^Cj;0^f;^ 

[0 034] l H-HMR(400 MHz, CDC1 3 ,£) ; 0.88 (t, 3 
H, 3=6.9 Hz, CH a ), 1.26 (br.s, 24H) , 1.32-1.52 (m, 

4H), 1.95 (br.s, 1H, OH), 2.08 (s, 3H, AcN), 3.77 

(s,3H, CQMe), 4.12 (dt, 1H, 3=6.6 Hz, 3=2.1 Hz,C 
H-O), 4.66 (dd, 1H, 3=9. 0Hz, 3=2.1 Hz, CH-N), 6.24 

(d, UH, 3=9.0 Hz, NH) . 
IR(KBr, vcnv- 1 ) ; 3400 (s,0H), 3310 (s, NH) , 173 
5 (s, CQMe), 1710 (s, CQ,Me), 1655 (s, CON), 1545 

(s, NH), 1285 (s, C-O). 
Mass(m/z) ; 373 (15), 371 (1), 354 (7), 311 (20), 
295 (90), 271 (15), 2 52 (10), 222 (10), 196 (10), 1 
60 (10), 131 (100), 99 (80), 82 (92), 57(50), 43 
(57), 28 (80). 

[0 0 3 5 ] (2R, 3S)-2~N-T-krTS 
F- 3 - b KP+^^^f^>i^ ^xXf;l/7. 
59g (22. 1 mm o 1 ) (Dffi«SK>-fe*> (2 00m 
l)»«tc, *»Tift^^JH6. 5ml (0. 2 
2 6mo 1 ) *3 0#rar»TU ^ST 4 B$R|J 
8L 7K^Tr7k (2 0 0ml) ^i^^lT 1 4 B$HJg 

WLtc mmm&ftfm& *jh*^x^x-^ (2 

0 Om 1 ) rfflffll, ^to^fcWOT*«BET»«*B 
*LffiJKIE£0tf» (2R. 3R) -f*8. 8 9g^| 
/c 0 ^Mi/'J^;^7A^P7^77^ - (n- 
^*t*">/ffl«x*;l,= 5/1 - 1/4 (Stttb) ) tc 
t»!Hl7. 0sr(D(2R, 3R) - 2-N-7th7 
S K - 3 - t FP + '>t^^^>^WiXfW 



(8) ^13^6 -80 6 1 7 
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f#/c 0 iR^9 2% v aH^82-84U [c*J 0 2S = -2 
4. 2° (c=0.53, CHC1 3 ) 0 

[0 03 6] 1 H-WR(400 MHz, CDClj , S) ; 0.88 
(t, 3H, 3=6.9 Hz, CH 3 ), 1.26 (br.s, 24H) , 1.32-1. 
52 (m, 4H), 2.07 (s, 3H, AcN), 3.79 (s, 3H, CQ M 
e), 3.90-3.94 (m, 1H, CH-O) , 4.68 (dd, 1H, 3=7.2 H 
Z, 3=3.2 Hz, CH-N), 6.45 (d, 1H, 3=7.2 Hz, NH). 
IR(KBr, v cm- 1 ) 3300(s, OH, NH) , 1735 (s t CQ M 
G), 1655 (s, CON), 1550 (s, NH) , 1255 (s, C-O). 
10 Mass(m/z) ; 373 (40), 371 (2), 354 (15), 312 (5 

0) , 295 (98), 270 (25), 253 (100), 160 (10), 131 
(98), 99 (50), 89 (98), 57 (25), 43 (70), 28(20). 

[003 7]fl(2R, 3R) -»8. 89t?£5%ifi 
(100ml) t 1 , 4 - (10 0m 

1) <DM&mmicmji. imriimtmmTmftbtc. * 
»T6Nti doomi) *mz~. &micximmi& 

Xt&Em9 . 8 2 k *t#/c. 1 3 3- i 3 6 *C 0 Jfi 
®ffi9. 82g*ffi»f'h7b F077> (THF) 

20 ooomi) tcftiA, *»»»"rc*3R{by^^Ar 

;U*x^a (5. 04g, 0. 1 33mo 1 ) iM^tc 

a, 3 0^ra»ni»iSiST»»¥i//c o sjes8jR**»T 1 

0%7Kgt{b^ h U^AtK (20 0 0ml) XfUMOtc 
^x?-;l>x-f\rt/ (2 0 0 Om 1 X2H1) rfatti 

^>rf^>6. 4 5g^f#/c Q Cll^n — s+^>(3 
OOmD^S^MU, n-^>#> 
Tgt#LT4. 95g<Wt*gtt(2S, 3R)-i>b 
30 >=f^>%f#fc. 4X^7 4% (*^b^5^ 

f>) , a«S8 4-8 6U [a] D ' 4 = + 2. 9° (c=0. 
28, CHC1 3 ) . 

[0 03 8] 1 H-MVR[400 MHz, CDC1 3 /CD, 0DCgfilt5/ 
1), S] ; 0.88 (t, 3H, 3=6. 9Hz, CH, ) , 1.27 (br.s, 

26H), 1.42-1.55 (m, 2H) , 2.78 (ddd, 1H, 3=6. 7Hz, 
3=4. 4Hz, 3=3. 9Hz, CH-N) , 3.56-3.62 (m, 1H, CH-O), 
3.62 (dd, 1H, 3=11. 2Hz, 3=6. 7Hz, CH-O), 3.70 (dd, 
1H, 3=11. 2 Hz, 3=3. 9Hz, CH-O) . 

IR(KBr, yon- 1 ) ; 3600-3100 (s, OH.NH), 1600 (w, 
40 NH), 1100-1000 (m,C-0,C-N). 

Mass(m/z): 303 (15), 301 (2), 271 (100), 252 (6), 
176 (6), 90 (20), 60(98), 43 (95), 28 (48). 

[0039] mrnmz 

(2R, 3R) -2-7^^f*>-l, 3 

$>t>frt#>mmmt&$:'rt^tcl 0 0ml (DXf*>UX:* 
-h^U-^C v 2-N-7-feh7^ F-fh^f*/ 
^^S^WxXf;b 0. 80s (2. 34mmo 
1 ) &V^ffl2temcx£f&l,tui<T~V A-j6^rS 

50 14* X? ^ >g§f*Ru 2 Cl 4 [(+)-T~BINAP ] , (KEt 3 ) 2 



(9) 

15 

9. 5m g (0. 0 1 6mmo 1 ) £r.i&>ft:> * U> 8 
m 1 ec*a>Ofcfc<Z>*flD*.. 5 0°C\ *iPtEE50atm 
r2 0B$m«ffLTJSJC6S-frA:. *»J5J£«J(D«JK*S 
*U SlS^n- -x** >tSm^^)V2 0 : 1 <D 
iB£igj«rt>6*Sfi{bUT0. 7 5g©»S4fffc. CCD 
fS 0 H B ^>yW*7A^P?^77>f - (n — ^ 
1f>/ »»xf;l/=5/l^l/4 (SStt) ) CCT 
fflSfU 0. 73g©(2S, 3R) - 2-N-T-feF 
T 5 K - 3 - 1 FD^^+tf*>i^^;bxXf^ 
*tf/c. iR359 0%, ■Wa0 2-9 4"C, [a] 0 * s = + 10 
13. 1° (c=0.29,CHCI 3 ). *?«K9 8%e. e. 0 
[0040] 1 H-fvMR(400 MHz, CDCI 3 . 8) ; 0.88 
(t, 3H, 3=6.9 Hz, CH 3 ), 1.26 (br.s, 20H) , 1.32-1.5 
2 (m, 4H), 1.95 (br.s, 1H, OH), 2.08 (s, 3H, AcN) , 
3.77(s, 3H, CQ,Me), 4.12 (dt, 1H, 3=6.6 Hz, 3=2.1 
Hz.CB-O), 4.66 (dd, 1H, 3=9.0 Hz, 3=2.1 Hz, CH- 
N) i 6.24 (d, 1H, 3=9.0 Hz, NH) . 
IR(KBr, v cm- 1 ); 3400(s,OH), 3310 (s, NH), 1735 
(s, CO, Me), 1710 (s.CQMe), 1655 (s, CON), 1545 
(s, NH) , 1285 (s, C-O). 20 
Mass(m/z): 344 (30), 32 5 (5), 312 (5), 293 (8), 28 
4 (30), 266 (25), 242 (40), 224 (10), 160 (25), 13 
1 (100), 99 (100), 89 (100), 82 (35), 72 (30), 57 
(40), 43 (35), 28 (46). 

[004 1 ] (2S, 3R) -»0. 7 3g^5%M 
*(8ml) tl, 4 -is**y~> (8ml) <Dfi^» 

accun^, 2. bmmmf&mmTtmbtc. ^rem 
K(8mi) *mz.s ftmicx i smmmmLXT s > 

0 . 4 9 g *f#/c. Si* 1 8 8 - 1 9 0 °Co 30 
[0 04 2 ]gfffi0. 49g£3£«THF (50m 

i) m$mftTi<cimit*)*v2*Tfr5.-v2* 

(1. 4g, 0. 0 3 6mol)m/cfl 3 B#Hfln 

tFyjA*(200ml)rJ!iil/c^ ^x^x 
-fJK2 00mlx2i)tittlU 

WITCC»«*B*L/raffiflt«JO. 3 2g^f#/c 0 c 

>^>rgt^LT0. 2 8 g<D^£rStt (2R. 3R) 40 
-2-75 S^^V^r^y- 1 , 3 -^*-;l^#/c 0 
JR*8 8 9* <*SMfc^W^6) , ML* 1 04-1 06 
°C, [aJ 0 2 4 = + 8. 0° (c=0.075, CHCI 3 ) G 
[0043] 1 H-hMR[400 MHz, CDC1 3 /CD, ODCgfiJt 5/ 
1). S] ; 0.88 (t, 3H, 3=6. 9Hz, CH 3 ) , 1.27 (br.s, 
22H), 1.43-1.53 (m, 2H) , 2.73-2.79 (m, 1H, CH-N) , 
3.55 (dd, 1H, 3=11. 1Hz, 3=5. 5Hz, CH-O), 3.54-3.60 
(m, 1H, CH-O), 3.67 (dd, 1H,3=H.1Hz, 3=4. 4Hz, -CH 
-0). 

IR(KBr, v cm- 1 ) ; 3380(s, OH), 3360 (m, NH) , 33 50 



W6-806 1 7 
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10 (m,NH) , 1580 (m,N-H), 1470 (m, CHi ) , 1130 (s, C 

-0). 

Mass(m/z): 274 (25), 242 (100), 224 (8), 214 (6), 
90 (90), 60 (100), 43 (100), 28 (70). 

[0044] mmm3 

(2 R, 3S) -2-r^^f*>-l, 3 -is 
*-;K7)^£ 

WmWZtpxm htltc (2 S. 3R) - 2-N-7*k 
r7 5 F-3-fc Fn+>>^iff*>iy^xxf 

;U 0. 7 3 g (2. OOmmol) 
(2 0ml) jgjgKC. imTtcmt**-)^ 1.6m 
1 (0. 0 2 3mo 1 ) *3 0#fHrc»TU IgMTtt 

4«FB|«»a. *#T&c* (2 0ml) £»D;i, S»T 

*ci 4mr$mwLtc 0 mureaMft. *m*&**>v 
x-r)i> (2 0mi x2i) xmmu. Gttttmwa 

**ETfc*«*«* U fUSS^S^ ( 2 S , 3 S ) 
-ttO. 8 9g^{#/co ^i/'J*y^7A^D7 
r V^yV 4 - (n-^+U - :// JjfeWLZ-&>\' = 5/ i ~ 
1/4 (S«t) ) CCTfit^LO. 72g(D(2S, 3 
S) -2-N-7'feFr$ K - 3 - b Kp + Sz-x**?* 
*>^^^XXfJ^}#/c 0 4X^9 2%, Bl*8 0-v 
8 2°C, [a] 0 25 =- 2 4. 2° (c=0. 53, GO, ) . $ 
e>K (2 S. 3 S) -#0. 72 fir*5%*BWc (8 m 
1 ) £l,4->>:**^> (8ml) ©fi^jgJSKlJjn*, 
2. 5^raJinJ»jiS£TtC«#L//c 0 *»TCC6NttK 
(8ml) £flQ*., MtCt 1 6B^jftHLTTS>(D 

4 9 g 81*130^133X1. 
[0 045]^ffii0. 4 9ar«ria»THF (5 0m 

i) can*., m&BLwr. *antv *v/*r 

(1. 4 0. 0 3 6mo 1) 3BSHI»I 

fmmrftcmnLtc. mjtm&^mr^ 1 o%*^rt 

^ h »;^7A7k (2 0 Om 1 ) -C^SL^cft, ^x^;Ux 
— (2 0 0ml X2@) rfflffiU ^frtt/cflfiUB 

«EETCC^*a*Urta*JS8ftO. 3 2g£f#/c 0 C 

^>*>r&#uro. 2 8g0»M¥Se(2 

R, 3S) -2-T^^f*>-l, 3 -is*- 
^*f#fc. iR^6 8% (Tkmt&W&h) % M&8 1- 
83°C, [a] D 2, = -3. 0° (c=0.265, CHG 3 )» 
[0 04 6 ] 1 H-WR( 400 MHz, CDCI 3 /CQ 3 OD( 3§»i±5/ 
1), £]; 0.88 (t, 3H, J=6.9Hz,CH 3 ), 1.27 (br.s, 2 
2H), 1.42-1.55 (m, 2H) , 2.78 (ddd, 1H, 3=6. 7Hz, 3= 
4.4Hz, 3=3. 9Hz, CH-N), 3.56-3.62 (m, 1H, CH-O), 
3.62 (dd, 1H, 3=11. 2Hz, 3=6. 7Hz, CH-O), 3.70 (dd, 
1H, J =11. 2Hz, 3=3. 9Hz, CH-O) . 

IR(KBr, van- 1 ) ; 3600-3100 (s, OH.NH), 1600 (w, 
NH), 1100-1000 (m,C-0 ,C-N) . 
Mass(m/z): 274 (40), 242 (100), 224 (6), 252 (6), 
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109 (4), 90 (40), 60(100), 43 (100), 28 (58). 
[0 04 7] 

(2R, 3 S) -2 -N-^>X7; F-3-tFn + 
$>t>&CZb^mm}&*'i7^tc3 0 0ml OXf>UXt 
^;H^K>^^x^-r;l/9. 60g (23. 7mmo 

i) &v&^mitemtx&i&Ltc)i7~*j*-yi&t£ 

14* X 7 ^ >£gf*Ru 2 CU [ (-)T-BINAP] , (NEt^ ) 1 0 7 
mg (0, 06 0mmol) ^S^^U>50ml 
fc*;frUfct>©*ttl*., 5 0U 7k^lE50atmr8 

U »B«J*N-^*1f>^6JBfi{bl/r9. 26g(D 

<*«It) ) lCTffiffi{L9. 2 0 g CD (2 R, 3 S) - 
2-N — v>X7 5 K-3 -t Ko + ^^^f^>K 

U [O!] 0 2S = -4. 9° (c=0.265,CHCl 3 ) . 
74%e. e. „ 

[0 0 4 8 ] l H-NMR(400 MHz.CDCI,. 8) I 0.88 (t, 
3H, J=6.9H2, CH 3 ), 1.25 (br.s, 24H) , 1.35-1.65 (m, 

4H), 3.80 (s, 3H, CQCH), 4.22-4.28 (m, 1H, CH- 
0), 4.88 (dd, 1H, J=8.9Hz, 3=2. 0Hz, CH-N), 6.87 
(d, 1H, J=8.9Hz, NH), 7.42-7.56 (m, 3H, m-2H, p-1 
H), 7.82-7.88 (m, 2H, o-2H) . 

IR(KBr, v cm- 1 ) ; 3370(s, OH, NH) , 1750 (s, CQ, 
Me), 1635 (s, CON), 1545 (s, NH) . 
Mass(m/z): 434 (10), 433 (2), 415 (40), 356 (22), 
310 (20), 252 (6), 222 (6), 193 (98), 161 (100), 1 
34 (55), 105 (98), 96 (58), 83 (90), 68 (45), 57 
(45), 31(98), 28(98) 
[0 04 9] ###14 

(2R, 3S) -2-N-7th7U*-3-bFci^ 



(10) *fflW6-80B 1 7 

18 

$>%&csbmmm&*ft'z>tc3 o om ioxr>i/xt 

-()imWt^^)V^^^^9. 90g (25. 8mmo 

i) JkvmMm i icmcx£f&Ltc)ir~VA-%& 

Stt *X y j >|gf*Ru a Cl« [ (-)T-BINAP] 2 (NEt 3 ) 1 1 
7mg (0. 065mmol) ^ U> 4 0 m 

I fcmfrLtcb<D&mZ, 5 0°C, 7K^JE5 0atmr 

U SiS^£n -^^^><h^x^;UC7)2 0 : 1 <OM 
io «jmu»&«MMkbr8. 2g©^f#/co ccdisa 

/ IWx*JU=5/l^l/4 (£SJt) ) teTfSS? 
08. 0g(D(2R, 3S) - 2-N-7th75K- 
3-tFP + ^t^^f^ >Si ^JbiX f Jb£f# /Co 
JR*8 1%, »*8 6-8 8U [a] D 2S = -12. 3 
° (c=o.235,CHCl 3 ), 3fc?*EK9 2%e. e. . 

[ 0 0 5 0 ] 1 H-MyR(400 KWz.CDCl,, S) ; 0.88 (t, 
3H, J=6.9Hz, CH 3 ), 1.26 (br.s, 26H) , 1.30 (t, 3H, 
3=7. 2Hz, 0-C-CH 3 ), 1.45-1. 52 (m, 2H) , 2.07 (s, 3H, 
20 AcN), 4.08-4.14 (m, 1H, CH-O) , 4.23 (dq, 2H, J=7.2 
Hz, J=2.1Hz, CQ,CH 3 ), 4.64(dd, 1H, J=9.0Hz, 3=2. 2H 
z, CH-N) , 6.17 (d, 1H, J=9.0Hz, NH) . 
IR(KBr. v cm- 1 ) ; 3510(s, OH), 3290 (s, NH) , 1720 

(s, CC^Et), 1655 (s, CON), 1555 (s, NH) , 1290 (s, 

C-O). 

Mass(m/z): 386 (6), 367 (8), 324 (20), 312 (40), 2 
94 (92), 270 (35) ,252 (10), 222 (6), 196 (8), 174 
(20), 145 (100), 124 (12), 110 (20), 103(100), 99 
(100), 82 (99), 72 (66), 56 (52), 32 (100), 28 (10 
30 0). 

[0 0 5 1] 



- 8 0 6 1 7 

[g|5P1E#] JB38ISP1Jfl2K# 

imrB J W-f& 11^(1999) 5^180 



[&^## ] *3fBJ¥6-8 0 6 1 7 

fsS6f (1 994) 3^22H 
[^ii-^S5[] ^^^$86-8 0 7 
IWK*-*] 5 5 4 4 3 

C07C 233/47 
B01J 31/24 
// C07B 53/00 

63/00 300 

[F I ] 

C07C 233/47 
BOU 31/24 
C07B 53/00 B 
61/00 300 



[StUB] ¥fiR9¥l 2fll2B 
[#«HfiEl ] 
[MIEftMMHftg] 93to« 
[ttiE»**B«] ttttflt*<DtteB 

1 ] MSC ( 1 ) 

Hfcl] (5*tfJ, R' tttttJMWR*' 1 l<i~2 HI© 
!5MT>l>*)l<m*mL. R 2 BffiIRT JURA'S. <SKT 

r 3 fiiST^+^s, ayar^+i-'g, 

Ru.H.CI, (R 4 -B I NAP 
(aStfi. R 4 - B I NAP«;XcD-fl2SC (5) 

R 4 «7k^M-f-. j^Ji/gXttt e r t -^;Ug£^ 
U SttEi7i>4il, y#0©£#x«2. zB 
4. p«1£tSU yAilOiSx«l, zttl, p«X: 
CRuH u (R 4 -B I NAP) . ) 
(5^. R 4 -B I NAPBiiBilSJCSigSrWU Y 
ttC lO, , B F 4 XBPF, u*50©i# v 

«1, w(J2^l, u#l©£* v«2. w(i 1 4m 

T) -r^^txstcDr^sit^ifaiscDiajg^ffi,, ★ 

o 

Ru(R'-BINAP) (OCR*) 



~>S^-r) •C^te$il42-N-7->;l'7 

(2) 

L/v R' . R 2 MR 8 «±gB£l§JD;Ei$£Wr&) t? 
3lto<**i£3fc^r£te2 -N -T^T 3 -/ - 3 - b Fo 

jiTc-r ^, c t t -r 4&©-«sc (3) 

-X<D-^ (4) 
) . (S) P (4) 

(6) 



★ [fit*JI4] 

-fiS5£ ( 7 ) 



(6) 



(7) 



-ffl l- 



- 8 0 6 1 7 



R 4 -B I NAPfcU:K±Hi;5R«*WU R 

(Ru (R 4 -B I NAP) MCl k ) 
<3W. R 4 -B I NAPfcU:IB£raDS»**U M 
BZn 4 AK T i JWSn^IftU XttN (C 2 
H 6 ) 3 S/diCH 3 CO z fcSRttfcU X#N (C 2 H 
6 ) 3 (DmS. 1#2, m^lt^O, froM^ZnCD 
<h£«k#4, Al©i*itk^5, TigfcteSnCD 
i^«k^6-C*0, X^CH 3 CO a lifi 
1, m*i2tft^ *>oM**Zn©i#ttk^2, Al 
<0<b#«k**3, Ti*fcttSnOt*|ik3W4r* 

[^Ml|jE2] 
[*iiE*i^ggt€] mitt* 

mwMmma&) 0005 

[fiEfrSS] ^Jg 

[0005] iC5t, Cg>st9ft£gy§tt£fc-3-te-7 

rStt-feu-^D^FSi^^yy^s/Ftt. c^rnt (2 

S. 3R) ©2^r£&(*-C#>ft 0 bifc^o-C. #>*>ft^ 
t Fax 7 -r >^»*SSj§-r-2.K*fcoT«. 20© 
*3*»»jWWSI 5 nfc*^«ttfl: *f> ft C £ #s*Ji 3 ti 
ft. 

[#*£*§IE3] 

iMimmmmz] 0010 

[0010] ( c ) (D-fimt Lttt, = ^TJl^ 
t F*>6^-±--i ; e>X (Horner -Emmo 
n s ) StSCC <£ *} (E) - 2- ^-»»7 t -fe>-l-^-- 
&l>T?t e r t-^^t FO-~v>U;}-*-> 
F£)8^fci' + -:7 , U*©^x#*MbJ5J£tcj: K> . 

ft^stti **^F£t#, cnt mmmzm t ©risk 

«fcf3x^+->^aK)S^fo-C^?S14% ( + ) - D- 

(K. Mo r i 6, Tetrahedron Let 
t. , 22, 4433 (1 98 1 ), W. R. Rous 
h6, J. Org. Chem. , 50, 37 52 ( 1 9 
85) ) *^BS3ftT<,>ft„ LftL. ±aE©^ffiT«, 
*^S©m»i=l<+-> F£ff ftfca!)Ccai^i^g©2 - 
j?7 ; -b>- i -:*-;u© h-7>*ftai&gr&ft 5 

;ut Fn^;u**^F2?©»Klfc&*i^JSfiSrao&W 

*itf&e>-r. 8SjST£ftfc©r«&*>o/c„ JiLt©j:5 

-ts 



-»5S ( 8 ) 
. X„ (8) 
K 3 * X*tj:1sm-C%.m£&V> t F P x y a > ^-»© 

•^fiS*^^6nri»ftfct*^fe6-r. 

[»JiE*f&§»S] HtMr 
[ffiiBWil@:S] 0 0 13 

[0013] (sStfj. R 2 {iffifcHr^+ii/S. 

& r ju a * 3 ft t <, > r t £ i > ^ ; u ^- * ^ 

[^a«iE5] 

[tsiE*f*ss«] mmm 

[1iiEM^a«] 0 0 19 

[0 0 19] (^tp. R' . R 2 JSlUR 3 (i±fBi|5)D 
S»*#U *En(i5g^®£T*ftC<t^T) T 
«*>3ftft*£r£13:2 -N-T^JPT 5^-3-t FO 

DT 3 (4*KS©j£(*iag*J5i£ Lfc«. fln*#IHRCf 

jiTc-rftcitcio. ;&©— «asc (3) 

[#«6&i§IE6] 
[«iE>PjaSS«] Bjffl* 
[ffiiE*t^«g«] 0 02 7 
[ffliE^ffi] 
[«iErtS] 

[002 7] T^3nft^tSttHiR^X7 h 

R 4 ^SM-^. >^;bSX«t e r t 
4^1, S«Hi(ar 5 >^r^L. y*i0©4^x(*2. 
z«4, p«l=&^U, y*n©itx«l. zttl. 

p«o^^-r> r*b<*ftftk©a^tf6ftft. ^-© 

ffi. ^836 3 -4 1 4 8 7-5f£#B. Wl-683 
8 7 ^#g, IfggiF 1 - 1 6 5 5 6 1 -5f&$a^£fR#£ 

n-ci^ft®m©;i'T--^A-^?&tt*^7 ^ 
^■©^(*w*^-r. 

Ru, Cl, (B I NAP) 2 (NE t s ) 
[BINAPtt. 2. 2' - tr* (^7*^X7 ^ 



$3fP3¥6-8 0 6 1 7 



St^TS, ] 

Ru 2 CK (T-BINAP) 2 ( NE 1 3 ) 
[T-BINAPtt, 2, 2' -f* (^-p-HJ;U 

Ru 2 Cl 4 (t-Bu — B I NAP) 2 (NEt 3 ) 
[t-Bu-BINAPtt, 2, 2* -tf* p - 

t e r t - 7* )ly x x;u*x 7 ^ y ) - i % r - t* 

RuHC 1 (B I NAP) 2 
RuHC 1 (T-B I NAP) 2 
RuHC 1 ( t -Bu-B I NAP) 2 
[Ru (B I NAP) ] (C 1 0 4 ) 2 
[Ru (T-B I NAP) ] (C 1 0 4 ) 2 
[Ru (t-Bu-BINAP) ] (C10 4 >2 
[Ru (B I NAP) ] ( B F 4 ) 2 
[Ru (T-B I NAP) ] ( B F 4 ) z 
[Ru (t-Bu-BINAP) ] ( B F 4 ) 2 
[Ru (B I NAP) ] (PF 6 ) 2 
[Ru (T-B I NAP) ] (PFb ) 2 

[RuH (B1NAP) 2 ] C 1 O4 

[RuH (T-B I NAP) 2 ] C 1 0 4 
[RuH (B I NAP) 2 ] BF4 
[RuH (T-B I NAP) 2 ] B F 4 
[RuH (B I NAP) 2 ] PF fl 
[RuH (T-B I NAP) 2 ] PF a 
Ru (B I NAP) (OCOCH3 ) 2 
Ru (B I NAP) (OCOCF3 ) 2 
Ru (T-BINAP) (OCOCH 3 ) 2 
Ru (B I NAP) (OCO- t -Bu) 2 
( t-Buttt e r t -:r*^a*SGfrS-4. ) 
Ru (T-BINAP) (OCOCF 3 ) 2 
Ru ( t -Bu -B I NAP) (OCOCH3 ) 2 
[Ru (B I NAP) ZnC 1 4 ] 2 (NE t 3 ) 
[Ru (B I NAP) A 1 C I 6 ] 2 (NEts) 
[Ru (BINAP) SnCle ] 2 (NEt, ) 
[Ru (B I NAP) T i C I e ] 2 (NE t 3 ) 
[Ru (T-B I NAP) ZnC 1 4 ] 2 (NEt 3 ) 
[Ru (T-B I NAP) A 1 C 1 5 ] 2 (NE t 3 ) 
[Ru (T-BINAP) SnCle ] ■ ( N E 1 3 ) 
[Ru (T-B I NAP) T i C 1 6 ] 2 (NE t 3 ) 
[Ru (B I NAP) ZnC 1 2 ] (OCOCH 3 ) 2 
[Ru (B I NAP) A I C 1 3 ] (OCOCH3 ) 2 
[Ru (B I NAP) SnC 1 4 ] (OCOCH3 ) 2 
[Ru (B I NAP) T i C 1 4 ] (OCOCH3 ) 2 
[Ru (T-B I NAP) ZnC 1 2 J (OCOC 
H 3 ) 2 

[Ru (T-B I NAP) A 1 C 1 3 ] (OCOC 
H 3 ) 2 

[Ru (T-B I NAP) SnC 1 4 ] (OCOC 

-W 3- 



H 3 ) 2 

[Ru (T-BINAP) TiCh ] (OCOC 
Hs ) 2 

imjmmwmz] mmm 
imimmmm^} 0032 
&m 

[0 03 2 ] ##F9 1 

Ru 2 Cl 4 [ (-) -T-B I NAP] 2 (NE 

1 3 ) <D&m 

[RuCl 2 (COD) ] nig (3. 56mmol) 
(5£*. coD(ii, 5 -^5a*t> Ztsjiy&jjk 

, (-)-T-BINAP 2. 9g (4. 27m 
mo 1) 

<5£*, T-BINAPK2. 2' - fc'X [is-y- b 
b Ux^UT^ > 1 . 5 sr£5 0 m 1 <D h;l/X>cp{cS 

^x-^^*»^tcan^r«i6ft<t*ffttt^ Ru 2 c 

U [ (-) -T-B I NAP] 2 (NEt,)©«* 

2. 2 4g^#/c e 

##fl]2 

Ru 2 Cl 4 [ ( + ) -T-B I NAP] 2 (NE 
1 3 ) (D£tf& 

(-) -T-B I NAPOftfcOfC ( + ) -T-B I N 

AP^ffl^/cwif^i 4ra*«cafp*tfttt^ Ru 

2 C1 4 [ ( + ) -T-B I NAP] 2 (NEt,)* 

(2S. 3R) -i>hFaX7^>^>^ 
^>6^t;^^^*tfo/c3 0 0m 1 CDXr>UXt 

-h^u-:/^ 2 -N-r-fe hr? K-^+iff 5 *-/ 

-Ol8mJ?)l*XT)l8. 4gr (2 2. 7mmol) 

^ >gg#Ru 2 CI4 [ (-) -T-BINAP] 
2 (NE t 3 ) (T-B I NAPS22, 2* -tf* [2£ 
P - b Vfr&X? < ^3-1, 1 ' - 
"To ) 102mg (0. 0 5 7mmo 1 ) fettfls^U 
>4 0mlWL/c^)Hi 1 5 0T\ 5 0 

a t mt4 5«FM!Hff LTSlSS^fc. *»Sl£«JO* 
MS*S*U 8iB ! »*n-^+if>iBBlx^jb8 0 : 
l<0«d*««»6ISa{tl/r8. 4 fir ©isa*f#/c. c 

w B *^ y^y^7A^u7 ^ - ( n 

**>/»»i^^= 5/1- 1/4 (§«Jt) ) *CT 
fSKL8. 0gCD(2R. 3 S) -2 -N-T-fe 5 
K - 3 - t Kn + ^^^^f ? ^>®y ^;Uxx~rjU£f# 
/c e HX^9 5%, U<£9 5-9 6 °C, [a] „ 2 8 = - 



ftfflW-G -8 0 6 1 7 



11.1* (C=l. 05. CHC1,), **K*9 
8%e. e. o 

[*jE«*3BB«3 0 0 3 9 
[0 03 9 ]HSS^J2 

(2R, 3R) -2 -T ^ ^^^^5 r ^7>- 1 , 3 
*-JU©^ft6^i;^S«BBS*tT^fe 1 0 0m 1 CD 

-r H "yft)j >f^ftl^f^xxf^O. 80g (2. 
3 4mmo 1) SO't^pJ 2 &C*gDT^?XOfc;Uf*.r^ 
A-*?ffitt*^7^>iS(tRu2 Cl 4 [ ( + ) -T 
-BINAP] 2 (NE t 3 ) 2 9. 5mg (0. 01 
6mmo 1 ) iHt>^l/>8m 1 tqjgWPb/cfc©*j!ra 
50°C, **U5 0a tmr2 0B$H|«JfUrSlE 

0. 7 5 fir©«fl%f#}rc. CCD*g||**> VXyjlXv A 
^avh^7^ (n-^*1J->/§t®x^;l>=5/ 
1-1/4 (SJUb) ) tcrffiMLO. 73g©(2 
S, 3R) 

9 2-9 4 U [a] □ 2 5 = + 1 3. 1° (c = 0. 
2 9, CHC 1 3 ) . %&mm.9 8%e. e. . 
[^fflIE9] 

[»jE»*Bg*] 0 04 7 

[*fIE#ffi] 

[fBiErtS] 

[0 04 7 1 #^"J3 

(2R, 3S) -2-N-<>X75 F-3-bFat 

$>%frC$>mmm&%:i7^tc3 0 0m 1 CDXf->UX^ 
-h^U-^CC, 2-N-^>xrs K-^+U"? 8 :*/^ 
^^l^Wx^f;l/9. 60g (23. 7mmo 
1 ) 1 tCSUDT^SL/c^T^'} A-^S§ 

-f >$gf*Ru 2 C 1 4 [ (-)T-BINA 
P] 2 (NE 1 3 ) 107mg (0. 060mmol) 
*«Hb^U>5 0m UCfefobtcbOiM*., 5 0 
°C V 7K^E5 0a tmr8 4B$pajg»LTSiS^^/Co * 



O 




COaR 2 



NHCOR 3 



*«bbT9. 2 6*<D»«*f»fc. C<0«ft*i/y* 
y^7A^P7F^7^ (n -^^-tf>/^x 

*;u=5/i-i/4 mmtt) ) ccrtSi3L9. 20 

gCD(2R. 3S) - 2-N-^>Xrn*-3-tF 

a*7 6^7 8U [a] D 2 8 = -4, 9° (c 
= 0. 265. CHC 1 3 K l&m&7 4%e. 
e. o 

[*BiE«»«B*l 0 04 9 

[flUBfrtt] §£Jg 

[ffiiIEl*pg] 
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